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® Surface lighting device and a display having such a lighting device. 

(§) A surface lighting device receiving incident rays 
through two opposing faces of a light guide from FIO. 6 
light source to emit the incident rays from a face 
different from the two faces. The light guide is di- 
vided into plural divisions which are jointed together. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a surface light- 
ing device and a display having such a lighting 
device. More particularly, the invention relates to a 
surface lighting device preferably used for a bac- 
klight device for backlighting a liquid crystal display 
and other displaying apparatuses, and a display 
having such a surface lighting device. 

Related Background Art 

A surface lighting device is capable of emitting 
light evenly over a wide area. It is thus applicable 
as various lighting means. 

Particularly, since liquid crystal itself does not 
emit any tight in the liquid crystal display or the 
like, it is usually practiced to light up the liquid 
crystal panel from its rear side using a light source 
in order to improve the display conditions for an 
easier observation of the displayed images. 

For a desirable surface lighting device serving 
as a backlight source of the kind, it is required and 
the luminance is even for the light emitting surface, 
that is, at least the area corresponding to the entire 
display surface of the display, and that the appara- 
tus is small and light in weight as well as the 
lighting efficiency is high for its power consump- 
tion. 

Also, when this surface lighting device is 
adopted as a display, its mode should preferably 
be such that the display can be fabricated thin at a 
whole. 

As a surface light device which can satisfy 
such requirements, there is known the surface light 
device of an edge type using semiconductors, and 
as a display having such a surface lighting device, 
there is known the display which is represented in 
a schematically cross-sectional view in Fig. 1. 

In Fig. 1, reference numerals la and 1b des- 
ignate light sources; 2, a reflection board; 3. a 
diffusion board; 4. a light guide; 5, a liquid crystal 
display panel; 6. an outer housing; and 8, a diffu- 
sion reflection pattern. 

Fig. 2 is a plan view schematically showing a 
surface lighting device used for the display shown 
in Fig. 1 . which is observed from the light emitting 
side (from the side where the liquid crystal display 
panel is mounted). 

In Fig. 2, a reference numeral 9 designates 
lamp leads: 10. lamp electrode portions; 11. a lamp 
emission portion; and 12. the effective emission 
surface of the surface light device. 

Fig. 1 is a cross-sectional view schematically 
showing the display taken along B - B' in Fig. 2. 



The surface lighting device shown in Fig. 1 and 
Fig. 2 is provided with the light sources 1a and 1b 
with the light guide 4 therebetween. Also, the diffu- 
sion reflection pattern 8 is provided on the said 
5 opposite to the light emitting surface of the light 
guide 4. Then, there is provided the reflection 
board 2 which has an opening encircling the afore- 
said light sources la and lb. light guide 4, and 
diffusion reflection pattern 8. Also, the diffusion 

10 board 3 is arranged above the opening of the 
reflection board 2. The outer housing 6 is arranged 
to encircle the reflection board 2 with its opening 
portion provided corresponding to the opening of 
the aforesaid reflection board 2. 

75 For the light guide 4, the above-mentioned 

surface lighting device has a transparent member 
made of a glass, or plastic material such as acrylic 
resin, and the incident rays of light from the light 
sources la and lb through the sides of the light. 

20 guide 4 are emitted from the front face of the light 
guide 4 after uniformalized through the reflection 
board 2 and diffusion board 3. 

The light sources la and lb are arranged at 
both ends of the effective light emission surface 12 

25 to place it between them. The luminous fluxes 
emitted from the light sources 1a and lb enter the 
light guide 4 made of transparent acrylic resin or 
the like. Then, the structure is arranged so as to 
guide them to the center as much as possible 

30 through the reflection pattern portion 8 on the re- 
verse side of the light guide 4 and the reflection 
board 2. 

Also, the diffusion reflection pattern portion 8 is 
anranged more densely as further away from the 
35 light source la or lb. It is thus attempted to guide 
the incident rays of light to the central portion of 
the light guide 4. 

In this respect, Fig. 3 is also a cross-sectional 
view schematically showing the display having the 
40 surface lighting device taken along the same posi- 
tion as Fig. 1. In Fig. 3. what differs from Fig, 1 is 
that the light guide 4 has a curvature on each side 
of the light sources la and lb to match the con- 
figurations of the tight sources la and lb. In this 
45 way, it is implemented to enable the rays of light 
from the light sources la and lb to enter the 
photoconductor more effectively as well as to make 
the device compact. 

However, as described above, the surface light- 
so ing device of an edge type has a low luminance in 
the central portion between the light sources and a 
high luminance in the vicinity of the light sources 
as indicated by a broken line C shown In Fig. 9. 
This is because the light sources la and lb emit 
55 diffusion light and make the vicinity of the light 
sources la and lb bright while the light emitted 
from the light sources la and lb mostly reach the 
opposite light source lb and la to be diffused, 
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respectively, thus making the vicinity of the light 
sources la and 1b brighter. As a result, it is inevi- 
table that the effective light range (effective ennis- 
sion surface) of the foregoing lighting device will 
beconne narrower because its overall luminance 
must be adjusted to match evenly as a backlight 
with the lowered luminance between the central 
portion between the light sources la and lb. Thus, 
a problem is encountered that the light utilization 
efficiency for the apparatus as a whole is reduced. 

Also, in order to intensify the luminance in the 
central portion between the light sources, there are 
disclosed in Japanese Utility Model Laid-Open Ap- 
plication No. 63-8703 and Japanese Patent Laid- 
Open Application No. 01-91955 methods to guide 
luminous fluxes to the central portion by providing 
a lower recess or an upper recess for the central 
portion of the photoconductor as shown in Fig. 4A 
and Fig. 4B. According to these methods, it is 
possible to intensify the luminance of the back 
lighting device for the central portion between the 
light sources as Indicated by the dotted line B in 
Fig. 9. However, since the configuration of a 
photoconductor of the kind is uneven, it takes a 
long period of time to complete a molding cycle 
when it is molded without any adverse effects such 
as warping. The larger the light guide, the longer 
becomes such a period of time. In consideration of 
productivity, these methods are not realistic. Also, 
when the light guide is produced by cutting, there 
are still the problems of warping and unevenness 
of grinding finish among others. The machining 
which can avoid them is costly and this is not 
realistic, either. 

In the conventional example, therefore, it is 
required to use a light source having all powerful 
luminous fluxes to intensify the luminance all over 
the backlight source. Accordingly, the light source 
itself becomes large, resulting in a thick liquid 
crystal display or the increased power consumption 
requires more capacitance to necessitate the use 
of larger light source. The heat generation of the 
light source itself becomes great to make it neces- 
sary to provide an additional heat releasing ar- 
rangements for the liquid crystal display. There are 
some other problems. Moreover, in recent years, 
there are demands on the larger panel of liquid 
crystal display or color liquid crystal display which 
has problem of transmittivity. To meet these de- 
mands, the above-mentioned problems become 
more significant and serious. 

Also, in order to increase the light emission 
area more or Intensify the emission luminosity 
more for the expansion of the display area, the 
implementation of color display, or a better vislvillty 
of display, it is conceivable to provide the light 
sources la and lb not only on one opposing sides 
of the light guide 4. but also on the other opposing 



sides thereof. Now, In conjunction with Fig. 5 and 
Fig. 6, such an example will be described. 

Fig. 5 is a cross-sectional view schematically 
showing a display as in Fig. 1. Also, Rg. 6 is a 

5 perspective view schematically showing the rela- 
tions between the arrangements of the light sour- 
ces la, lb, 1c, and Id and the light guide 4. In this 
respect, Fig. 5, illustrates the display sectionally at 
a position corresponding to the position taken 

10 along C - C in Fig. 6. In Fig. 5 and Fig. 6, the 
same reference numerals as in Fig. 1 designate the 
same elements. Here, therefore, descriptions will 
be omitted for such elements. 

In Fig. 5 and Fig. 6, the four light sources la to 

75 Id are arranged along the four sides of the light 
guide 4 in a configuration of a board. However, if 
there is no diffusion reflection pattern portion 8 is 
present, most of the luminous fluxes emitted from 
the light source 1a on the left-hand side in Fig. 5, 

20 for example, repeat critical reflections. These fluxes 
are guided to the liquid crystal display panel 5 side 
while repeating diffusion reflections or secondary 
reflection due to the surface of the opposing tight 
source lb side and are attenuated. Also, even if a 

25 diffusion reflection pattern 8 is provided for the 
reverse side of the light guide 4, most of luminous 
fluxes are guided to the liquid crystal display panel 
5 side due to diffusion by the diffusion board 3 in 
the vicinity of the light source la or are diffused by 

30 the surface of the light source of the light source 
lb side to be guided to the liquid crystal display 
panel 5 side. As a result, the luminance is low on 
the upper panel surface side in the vicinity of the 
central portion of the surface lighting device be- 

36 tween the opposing light sources la and lb. In 
addition, there is a problem that the backlight be- 
comes uneven having a high luminance in the 
vicinity of the light sources. 

In other words, as shown in Fig. 5, the lu- 

40 minous flux Z is not related to the diffusion reflec- 
tion pattern portion 8. This reaches the light source 
lb on the opposite side to increase the luminance 
in the vicinity of the light source lb. Also, the light 
flux Y is substantially reflected critically (light fluxes 

45 less than the critical angle being totally reflected) 
on the upper surface of the light guide 4. Thus, this 
is not related to the diffusion reflection pattern 
portion 8, either. Therefore, it causes the luminance 
to be increased likewise in the vicinity of the light 

60 source 1b. In other words, In a usual backlight 
device of an edge type, it is difficult to intensify the 
luminance in the central portion between the light 
sources la and lb according to Fig. 5. Accord- 
ingly, the device is designed to intensify the lu- 

55 minance in the central portion between the light 
sources la and lb by the application of the diffu- 
sion reflection pattern portion 8 provided for the 
reverse side of the light guide 4. For the same 
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reasons as described earlier, it is still impossible to 
intensify the luminance in the central portion be- 
tween the light source sufficiently. The light emitted 
from the light source la reaches the light source 
1b on the opposite side. It is thus diffused by the 
end face of the light guide 4 on the opposite light 
source 1 b side to make the vicinity of the light 
source lb brighter; hence creating a significant 
difference in luminance in the central portion be- 
tween the light sources and the vicinity of the light 
sources. 

In this case, in order to control the luminance 
in the portion near the light sources where the 
luminance becomes high, it may be necessary to 
elongate further the distance from the effective 
display surface to the light sources 1a and 1b. The 
ratio (effective efficiency of the light sources) to the 
total luminous fluxes which can be utilized on the 
panel face side against the entire luminous fluxes 
of the light sources becomes smaller still. There- 
fore, powerful light sources having all luminous 
fluxes should be employed to intensify the lu- 
minance of the backlight sources as a whole. Then, 
there are many problems are encountered such as 
the increased thickness of the entire body of the 
liquid crystal display due to the light sources them- 
selves which are inevitably made larger, the neces- 
sity of a larger capacitance attributable to the in- 
crease of the power consumption, the increase 
amount of heat generated by the light sources 
themselves, the necessity to countermeasure the 
heat generation of the liquid crystal display. In 
addition, the transmittivity is lowered as the liquid 
crystal display panel is made larger or the adoption 
of color display. These problems described above 
are now more significant and serious. 

SUMMARY OF THE INVENTION 

In consideration of the above-mentioned prob- 
lems, the present invention is designed. It is an 
object of the invention to provide a surface lighting 
device of an edge type which can be fabricated 
thin at a low cost even for a large size with an 
excellent evenness and efficiency of luminance, 
and a display having such a surface lighting de- 
vice. 

It is another object of the present invention to 
provide a surface light device capable of improving 
the evenness of and efficiency of luminance, and a 
display having such a surface lighting device. 

It is still another object of the present invention 
to provide a surface lighting device capable of 
improving the positional precision of the light sour- 
ces for the reflection board, diffusion board, light 
guide, light curtain, and others to implement the 
even distribution of backlight luminance as well as 
to enable only the light sources to be replaced for 



the implementation of cost reduction, and a display 
having such a lighting device. 

It is a further object of the present invention to 
provide a surface lighting device capable of pre- 

5 venting occurrence of any color unevenness while 
in a long term use, and a display having such a 
surface lighting device. 

It is still a further object of the present inven- 
tion to provide a surface lighting device of an edge 

10 type capable of intensifying the luminance in the 
portion where the low luminance exists (the central 
portion of the effective emission surface and the 
portions away from the light sources, for example), 
which can be fabricated thin at a low cost with 

75 even luminance and Is particularly suitable as a 
backlight device for a liquid crystal display or the 
like, and a display having such a lighting device. 

It is another object of the present invention to 
provide a surface lighting device which receives 

20 the light from the light sources through two oppos- 
ing faces of a light guide respectively, and emits 
the foregoing incident light through the other face, 
and a display having such a surface lighting de- 
vices, wherein foregoing light guide is divided into 

25 a plurality of divisions which are joined together. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1, Fig. 3. and Fig. 5 are cross-sectional 
30 views schematically showing displays, respectively. 

Fig. 2 is a plan view schematically showing a 
surface lighting device. 

Figs. 4A and 4B are cross-sectional views 
schematically illustrating the relationship between 
35 the light guide and light sources, respectively. 

Fig. 6 is a perspective view schematically illus- 
trating the relationship between the light guide and 
light sources. 

Fig. 7, Figs. 11 A and 118, Rgs. 12A and 128. 
40 Figs. 13A and 138, and Fig. 15 are cross-sectional 
view schematically illustrating the relationship be- 
tween the light guide and light sources according 
to the present invention. 

Fig. 8, Fig. 14, and Fig. 16 are perspective 
45 views schematically Illustrating the relationship be- 
tween the light guide and light sources according 
to the present invention, respectively. 

Rg. 9 is a graph Illustrating the luminance 
characteristics of a surface lighting device. 
50 Fig. 10 is a graph Illustrating the luminance 

characteristics for the explanation of a surface light- 
ing device according to the present invention. 

Rg. 17, Fig. 19, and Fig. 20 are schematically 
sectional views for the explanation of light source 
65 mountings, respectively. 

Fig. 18 and Fig. 21 are enlarged views for the 
explanation of the light source mountings, respec- 
tively. 
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Fig. 22 is a perspective view schematically 
illustrating another positional relationship between 
the light emission surface and light sources. 

Fig. 23 is a cross-sectional view schematically 
illustrating the surface lighting device shown in Rg. 
22. 

Fig. 24 is a graph illustrating an example of 
elapsed time variation of a reflection board. 

Rg. 25 Is a schematically sectional view illus- 
trating an example in which a surface light device 
is applied as a device for backlight source. 

Fig. 26 and Fig. 27 are plan view schematically 
illustrating the arrangements of light sources for 
surface lighting device, respectively. 

Fig. 28 is a graph showing the luminance char- 
acteristics of the surface lighting device shown in 
Rg. 26. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In order to achieve the above-mentioned ob- 
jects, the light guide is divided in a surface lighting 
device where the rays of light from light sources 
are allowed to enter the opposing side faces of a 
transparent light guide and emitted to the front side 
of the light guide after the incident rays of light are 
uniformalized through a reflection board and/or a 
diffusion board according to the present invention. 

In this way, it is possible according to the 
present invention to provide a surface lighting de- 
vice which can be fabricated thin even when it is 
large at a low cost with a desirable evenness of 
luminance and an excellent light utilization effi- 
ciency. 

Hereinafter, with reference to the accompany- 
ing drawings, the detailed description will be made 
of a surface lighting device according to the 
present invention. 

Fig. 7 and Fig. 8 are views showing the struc- 
ture of a liquid crystal backlight device according 
to a preferable embodiment according to the 
present invention. Also, Fig. 9 and Fig. 10 repre- 
sent the luminance characteristics on the surface of 
a surface lighting device for the explanation of the 
function of a surface lighting device according to 
the present invention. 

According to an embodiment of the present 
invention, as shown in Fig. 7 and Fig. 8, a light 
guide 4 is divided in the central portion of the 
opposing light sources la and lb. Then, the di- 
vided portions are bonded by a transparent adhe- 
sives 7. With a structure such as this, the lu- 
minance on the light emission surface presents the 
luminance characteristics as indicated by a solid 
line A in Fig. 9, Here, in Fig. 9. the dotted line B 
shows the luminance characteristics of a conven- 
tional device (V-letter shaped light guide) shown in 



Figs. 4A and 4B and the broken line 0 shows the 
luminance characteristics of a conventional device 
(flat light guide) shown in Fig. 1. 

Now. compared to the conventional example, 
5 the description will be made of the principle of the 
present Invention. At first, in a conventional bac- 
klight of an edge type, the luminous fluxes emitted 
from the light sources la and lb are allowed to 
enter a light guide 4 made of a transparent acrylic 

70 resin or the like as shown in Fig. 1 and then guided 
to the central portion through the foregoing light 
guide 4, a reflection board 2 on the reverse side, 
and a diffusion reflection pattern porton 8 formed 
by densifying the portion away from the light sour- 

75 ces 1a and lb. However, its characteristics are 
such that the luminance close to the light sources 
becomes high whereas it becomes low in the cen- 
tral portion between the light sources as shown in 
the characteristics C represented in Rg. 9 for the 

20 reasons described earlier. This is due to the fact 
that it is impossible to intensity the luminance in 
the central portion between the light sources only 
by the diffusion reflection pattern portion on the 
reverse side of the light guide 4, and that the 

25 incident rays of light reach the light sources la and 
lb on the opposite side and are diffused by the 
opposing light sources 1b and la to make the 
vicinity of the foregoing light sources lb and la 
brighter; thus resulting in a significant difference in 

30 the luminance in the central portion between the 
light sources and the vicinity of the light sources. 
When the diffusion reflection pattern portion 8 is 
removed and one of the light source la of those la 
and 1b is illuminated, most of the luminous fluxes 

35 from the light source 1 a (illuminates side) reach the 
opposing light source lb (not illuminated) clearly 
as indicated by the characteristics B shown in Fig. 
10, for example. Fig. 10 shows the luminance char- 
acteristics when the conventional device shown in 

40 Fig. 1 and the embodiment of the present invention 
shown in Fig. 7 are operated respectively without 
the diffusion reflection patterns 8 on the reverse 
dide of the light guide 4 and only with the light 
source la being illuminated. 

45 According to a first embodiment of the present 
invention, as shown in Fig. 7 and Fig. 8, the light 
guide 4 is divided in the central portion between 
the opposing light sources la and lb. When the 
light guide 4 is divided in such a manner, the 

50 luminous flux from the light source 1a (illuminated) 
side is reflected in the vicinity of the divided sur- 
face in the aforesaid central portion so as to cause 
the luminance in the central portion between the 
light source la on the light source la side and the 

55 divided surface to be intensified, and then, the 
transmitting light through the aforesaid divided sur- 
face enables the luminance in the central portion 
between the light source lb on the opposite side 
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and the divided surface to be intensified with the 
aforesaid divided surface as the secondary fight 
source as represented by the characteristics A 
shown in Fig. 10. Now, the diffusion reflection pat- 
tern portion 8 is provided for the reverse side of 
the tight guide 4. By densifying this diffusion reflec- 
tion pattern portion 8 more as the distances from 
the light sources la and lb and the divided surface 
become longer, it is possible to intensify the lu- 
minance in the intermediate portion between the 
light sources and the divided surface more as 
represented by the characteristics A shown in Fig. 
9. The density of the diffusion reflection pattern can 
be optimized by the luminance on the divided 
surface side which is determined by the optical 
characteristics of the divided surface such as the 
luminance and reflection on the light source side, 
transmission, diffusion, refraction. Compared to the 
prior art. the overall luminance is improved by 
making the luminance in the central portion be- 
tween the light sources brighter as represented by 
the characteristics A shown in Fig. 9. 

As shown in Fig. 11 A and 11B, in an embodi- 
ment of the present Invention, the light guide is 
divided into three, four, or more divisions with the 
central portion of the light guide as the symmetrical 
axis. By increasing the number of divisions in such 
a manner, it Is possible to make the luminance 
more even not only in the central portion, but also 
in the entire periphery near the central portion. 

In other words, it may be possible to divide the 
light guide 4 in the portions equally away from the 
central portion of the light guide by a distance a, 
and the divided portions are bonded by adhesives 
7 as shown in Fig. 11A or as shown in Fig. 118, 
the light guide 4 is divided respectively in the 
central portion of the light guide 4 and in the 
portions equally away from the foregoing central 
portion by distance a, and these divided portion are 
bonded by adhesives 7. 

Also, as shown in Figs. 12A and 12B, regarding 
the junctions between surfaces, each of them is 
appropriately set d1 in a range of 45 degrees to 90 
degrees against the horizontal plane (surface or 
reverse side) of the light guide 4. By slanting the 
junctions between surfaces, it is possible to obtain 
an effect to intensify the diffusion reflection from 
the junctions as required to secure the intended 
amount of emission. 

In other words, the divided surfaces are in- 
clined to the surface of the light guide 4 as shown 
in Figs. 12A and 12B. Then, the junctions between 
surfaces are inclined so as to enable the Irradiating 
amount of light to the surface side to be controlled 
by setting the slanting angle $1 appropriately. 

In this case, it is desirable to make the slanting 
angles symmetrical. Here, the same technical 
thought regarding the dividing positions as in Figs. 



11 A and 118 can be given to the inclined junctions 
between surfaces in Figs. 12A and 12B. 

Also, as shown in Figs. 13A and 13B, the 
present invention is applicable to the prior art 

5 shown in Figs. 4A and 48. In other words, the 
central portion of a light guide is provided with a 
lower recess and an upper recess by the combina- 
tion of the prior art and the present invention. Then, 
by bonding the central portions of the light guide 4, 

70 it is possible to diffuse and reflect the luminous 
fluxes further in the vicinity of the foregoing central 
portions. 

As described above, by dividing the light guide 
4, the substantial size of the light guide 4 can be 
75 made smaller than that of the light guide which is 
integrally produced. Accordingly, it becomes possi- 
ble to make the light guide 4 with a desirable 
precision even when the surface lighting device is 
large. 

20 Also, as shown in Figs. 13A and 13B, even 

when the thickness of the light guide 4 is varied, 
not only it is possible to intensify the luminance in 
the vicinity of the central portion of the light guide 
4, but also to solve the problems related to the 

25 warping and lower productivity in the prior art by 
dividing the light guide and joining the divided 
surfaces. 

Fig. 14 is a perspective view schematically 
showing the structure of a surface lighting device 

30 applied as a backlight device to a liquid crystal 
display according to still another preferable em- 
bodiment of the present invention. Fig. 15 is a 
schematically sectional view of a display at a posi- 
tion corresponding to the line taken along D - D' in 

35 Fig. 14. In this device, the light guide 4 is divided 
in the diagonal directions, and the divided surfaces 
are arranged to be semitransmittable reflection sur- 
faces 13. The other structures are the same as the 
conventional device shown in Rg. 16 and Fig. 17. 

40 With this structure, luminous flux A is diffused 

and reflected by the diffusion reflection pattern 
portion 8 on the reverse side of the light guide 4 in 
the vicinity of the light source la as in the case of 
the prior art, and is emitted to the liquid crystal 

45 panel 5 side, for example. Luminous flux B is once 
reflected by the surface of the light guide 4, and by 
the semitransmittable reflection surface 13, it is 
partly reflected while the remaining part is transmit- 
ted. Therefore, there is no possibility that the lu- 

50 minance in the vicinity of the opposing light source 
lb is intensified as in the case of the prior art. 
Regarding luminous flux C, it is partly reflected by 
the semitransmittable reflection surface 13 and the 
remaining part is transmitted as in the foregoing 

55 case whereas in the prior art, it advances straight 
to the surface of the opposing light source lb and 
is diffused thereby to make the vicinity of the light 
source lb brighter. Also, as shown in Fig. 14, 
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luminous flux P. for example, Is partly reflected by 
the semitransmlttable surface 13 and the remaining 
part Is transmitted. The luminance in the central 
portion of the light guide 4 is thus intensified while 
this event is being repeated. 

The density of the diffusion reflection pattern 
portion 8 on the reverse side of the light guide 4 is 
such that it is more densified as it is farther away 
from the light source 1 and should be designed in 
consideration of the characteristics of the semitran- 
smlttable reflection surface 13. Also, the diffusion 
board 3 is provided on the upper surface of the 
diffusion reflection pattern 8 and semitransmlttable 
reflection surface 13 so as not to allow them to be 
distinguished from each other. In this way. it be- 
comes possible to equalize the difference in lu- 
minance in the higher luminance portion In the 
vicinity of the light source 1 and the lower lu- 
minance portion in the central portion and to en- 
hance the luminous efficiency substantially all over 
the entire backlight device. 

Fig., 16 Is a perspective view schematically 
showing the structure of a liquid backlight device 
according to still another preferable embodiment of 
the present invention. As shown in Fig. 16, the light 
guide 4 is divided in the diagonal directions and 
the semitransmlttable reflection surface 13 is pro- 
vided only along one diagonal direction. With this 
arrangement, it is also possible to enhance the 
luminous efficiency of the backlight device as a 
whole. 

In this respect, there are conceivably various 
modifications other than those described above for 
the method to divide the light guide 4 in order to 
enable the divided portions to be equally con- 
ditioned with respect to each of the light sources. 

If, for example, light sources are arranged re- 
spectively for four sides of the light guide 4, it may 
be possible to divide the light guide 4 from the 
central portions of the respective sides toward the 
central portions of the opposing sides so as to 
intersect the dividing lines crosswise instead of 
dividing the light guide diagonally as described 
above. In a case of dividing the light guide into two, 
it may be divided at a position which connects the 
central portions of a pair of sides as shown in Fig. 
7 and Fig. 8. 

Also, the junctions between surfaces can be 
inclined as described earlier. Moreover, it may be 
possible to combine inclined faces and vertical 
faces by increasing the number of such junctions. 

Further, the division of the light guide can be 
configured either in point symmetry or linear sym- 
metry as shown in the above-mentioned figures 
within the scope of the purport of the present 
invention. 

Diffusion means includes the diffusion reflec- 
tion pattern formed on the surface of the reflection 
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board. This pattern should preferably be densified 
more as it is farther away from the junctions be- 
tween surfaces. Also, the junctions between sur- 
faces of the light guide should preferably be pre- 

5 pared to be semitransmlttable reflection surfaces 
by adhesion, welding, setting, or the like. 

Now, Fig. 17 a cross-sectional view schemati- 
cally showing an example of the structure of a 
surface lighting device. In Fig. 17, reference nu- 

10 moral 1 designates a light source (fluorescent 
lamp) with lamp leads 16 being connected, and are 
fixed on the reflection board 2 by means of rubber 
bushes 18. the light source fixing nails 17, and 
others as shown in Fig. 18 which represents the 

75 principal part thereof in enlargement. (Fig. 18 is a 
schematic view illustrating the light source mount- 
ing unit as observed in the direction indicated by 
an arrow E in Fig. 17). Also, above the light source 
1 thus fixed, a lighting curtain 14 formed with 

20 patterns to unlformalize the light source luminance, 
and a diffusion board 3 are arranged. Then, a 
transmitting type liquid crystal display panel 5 is 
irradiated from its rear side through these ele- 
ments. A reference numeral 15 designates leads 

25 from a backlight sources which are not shown. The 
lamp leads 16 are fixed to these leads 15 by 
soldering. 

Also, Fig. 19 is a cross-sectional view showing 
an example in which a lamp having metallic bases 

30 is fixed. A light source 1 with the metallic base 
portions 18 Is fixed to the reflection board 2 with 
clips 20 having spring capability. Above the light 
source 1 thus fixed, there are arranged a lighting 
curtain 14 on which the patterns are formed to 

35 uniformalize the light source luminance, and a dif- 
fusion board 3 as In the foregoing case. A transmit- 
ting type liquid crystal display panel 5 is irradiated 
from its rear side through these elements. A refer- 
ence numeral 15 designates lead lines for backlight 

40 which is not shown, and the metallic bases 18 of 
the light source 1 are fixed to the leads 15 by 
soldering through clips 20 having spring capability. 

Here, in Fig. 19. there is shown the example in 
which no light guide 4 is used just for illustrating 

45 the mounting of the light source 1 . The light guide 
4 which is divided as described earlier is applicable 
in this mode as a matter of course. 

However, in a surface lighting device shown in 
Fig. 17. the lamp leads 16 and the leads 15 must 

50 be soldered after inserting them through rubber 
bushes 18 when the light source 1 is fixed to the 
fixing portions of the reflection board 2. This makes 
the mounting operation difficult. Furthermore, due 
to the deterioration of the soldered leads, stresses, 

65 and the like, the problems related to the main- 
tenance of reliability may still be encountered. 
Also, the light source 1 is fixed by the rubber 
bushes 18. light source fixing mails 17 on the 
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reflection board 2. and others.' As a result, it is 
difficult to secure the positioning accuracy for the 
lighting curtain 14 in the vertical and horizontal 
directions. Thus, there are some cases where ir- 
regularities take place in accuracy attributable to 
the fluctuations of the precision with which to con- 
duct the positioning. Furthermore, although the 
light source 1 itself usually uses luminecent light 
source (such as fluorescent lamp) which does not 
require replacements so often, the light source 1 
must be replaced after all when approaching its 
life. Then, as the removal of the light source 1 is 
difficult, there is a need for replacing the backlight 
devices as a whole. This may lead to the problems 
of operation and cost control as well. 

Also, for the light guide having the metal bases 
18 as shown in Fig. 19, the replacement of the light 
guide is easy when approaching its life, but the 
total length of the light source Is long for the 
effective emission portion; thus leading to a larger 
size of the enter backlight device inevitably. Also, 
in the light source having the metal bases, the 
metal base materials are needed and its installation 
process is additionally required. This may create a 
problem that the cost of the light source itself is 
increased. 

These problems are those arising even if the 
above-mentioned light guide 4 are employed. It is 
therefore desirable to solve these problems, too. 
for the provision of a surface lighting device which 
is fabricated more compactly at a lower cost. 

In order to solve these problems, the light 
source and its leads should preferably be fixed to 
the reflection board by the use of a clip-shaped 
member having a spring capability. With such a 
member, it is possible to enhance the precision of 
the installation components of the light source in- 
stallation portion. Accordingly, the interrelated 
precisions for the installation positions between the 
light source and the reflection board, light guide, 
lighting curtain, band diffusion board are improved 
to make it possible to prevent the unevenness in 
the total luminance attributable to the installation 
inaccuracy. Thus, as even illumination is per- 
formed. Also, the mounting and demounting of the 
light source can be conducted with ease. Accord- 
ingly* the number of processes in the installation 
operation is curtailed and at the same time, the 
replacement of the light sources alone becomes 
possible when it approaches its life. Moreover, 
there is no need for soldering the light source 
directly to the lamp leads to make It possible to 
prevent the cut off and/or deterioration of the lamp 
leads. Hence, the reliability of the product will be 
improved. Further, no metal bases are needed for 
power supply at both ends of the light source. This 
enables the total length of the light source to be 
shortened for the effective emission portion. Thus. 



the apparatus can be made more compact by that 
much at a lower cost, because the metal base 
installation is no longer required. 

Hereinafter, the description will be made with 
5 reference to the accompanying drawings. 

Rg. 20 is a cross-sectional view schematically 
showing a surface lighting device when it Is applied 
as a backlight device. Fig. 21 is a perspective view 
schematically showing the principal part thereof. 

70 This device comprises a light source 1 having lamp 
leads 22; a reflection board 2 to reflect the light 
from the light source 1; a lighting curtain 14 to 
orientate the rays of light from the light source 1 
and the reflection board 2 substantially even; a 

75 diffusion board 3 to illuminate a liquid crystal dis- 
play 5 by diffusing the evenly orientated rays of 
light; and two clips 20 to fix the light source 1 by 
both sides to the reflection board 2. 

One side or both sides of the clipis 20 are 

20 detachable. It is arranged to fix the light source 1 
by pressing the end portions into the clips 20 
directly or sliding them to be inserted thereinto. 
The material of the clips 20 is a metal or other 
conductor, such as a phosphor bronze plate 

25 C5191R-1/2H, yet having a spring capability. This 
spring capability should be arranged to provide an 
insertion pressure of approximately 650g on one 
side of the lamp when tube lamp of ^ 8 as a light 
source 1. for example. Thus, the mounting and 

30 demounting of the lamp in the clips 20 become 
easy, and also stabilized. There are also provided 
for the clips 20, lamp lead fixing portions 21 con- 
stituting the clips made of a metal or other conduc- 
tive material for fixing the lamp leads whereby the 

35 lamp leads 12 are fixed and connected. The lamp 
lead fixing portions 21 are connected to the leads 
15 for power supply through the conductive elec- 
trodes 19. In this respect, it may be possible to 
connect them to the leads 15 directly without any 

40 intervention of the conductive electrodes 19. 

Furthermore, as shown in Fig. 22, while the 
reflection board 2 is being used, including the bac- 
klight device, there is encountered a problem that it 
becomes yellowish due to the irradiation of ul- 

45 traviolet rays of light from the light source 1. Con- 
sequently, when the display is observed from its 
front, the color on the light source is close to the 
standard one. but the color on the other surfaces 
than this becomes yellowish, making the color un- 

50 evenness conspicuous. This is not desirable from 
the viewpoint of maintaining image quality. To de- 
scribe this event in conjunction with Rg. 23 which 
is a cross-sectional view of the device shown In 
Fig, 22, the color chromaticity of the reflection 

55 board 2 is set to match the color of the light source 
1 at the initialization and thus the display can be 
performed highly even without any color uneven- 
ness in illumination at the initial stage of use. 
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However, the light emitted from the portion a on 
the light sources 1 has almost no variation in color 
while in use even when time elapses because the 
direct rays of light from the light sources 1 are 
dominant and the standard color can be maintained 
from the beginning to the end. However, In the 
portion b where the reflection rays of light from the 
reflection board 2 are dominant, the reflection 
board 2 becomes yellowish due to ultraviolet rays 
emitted from the light sources 1. Thus, the color 
varies as time elapses, and towards the end of 
usable light, the reflection board appears to be 
yellowish. Consequently, the color of the portion 
corresponding to the portion b of the display be- 
comes extremely yellow when observed from its 
front. The outer appearance of the display is 
spoiled. 

A problem of the kind is often encountered not 
only when no light guide such as shown in Fig. 22 
is used, but also when a light guide is used. 

Particularly, the color tone variations due to the 
elapsed time are quite conspicuous when color 
images are displayed or a display has a large-area 
emission surface. Therefore, it is desirable to pre- 
vent this kind of problem because it may lead to 
lowering the quality of the finished product. 

In order to solve the problem, the color of the 
reflection board should be set against the standard 
color within a range of -2.0 to 0 at the value Ab* in 
CIE1976L*aV. Thus, the color should preferably be 
slightly more bluish than the standard color. In this 
way, even when the yellowish color becomes more 
conspicuous due to the ultraviolet rays from the 
light sources, the adverse effect of the yellowish 
appearance is reduced because it takes a longer 
time for eye-sight before such an appearance is 
recognized. 

Hereinafter, using Fig. 22, the description will 
be made. This device is different from the prior art 
in the way the reflection board 2 is structured. In 
other words, the color of the reflecting surface 2a 
of the reflection board 2 is arranged to be slightly 
bluish more than the standard color which is ob- 
servable initially on the device. Thus, when it be- 
comes yellowish due to the ultraviolet rays, such a 
variation will not be too conspicuous. The degree 
to make it bluish is such as a range where any 
color unevenness is noticeable at the beginning. It 
is preferable to set such a degree to be smaller 
than the standard color at the Ab* value in the 
chromatic space of CIEl976LVb* and less than -2 
provided that the color of the reflection board 2 is 
made its color of reference when the color of the 
reflected light Is matched with the color imme- 
diately above the light sources 1 . 

Fig. 24 is a view showing the relationship be- 
tween the illuminating time and the color chro- 
maticity of the reflection board 2 according to the 



results of fading tests on the reflection board 2 in 
this device. In this test, the foregoing Ab" value of 
the color chromaticity is measured using a chro- 
maticity analyzer CR-200b of Minolta Inc. and D65 

5 light source. As a result. It is found that there is no 
problem of color unevenness if this Ab* value stays 
within ± 2 of the standard color. In other words, 
within this range, as shown in Fig. 24, no conspicu- 
ous color unevenness is observed both for the 

10 initial color and the value after iits variation (after 
10.000 h or more for the normal use) (solid line E). 
On the other hand, in the prior art, since the color 
is adjusted to match the standard one at the begin- 
ning, the color chromaticity exceeds +2 in terms 

75 of Ab* value against the standard color several 
thousand hours and color unevenness is noticed as 
Indicated by the broken line In Fig. 24. 

Here, the standard color is determined mainly 
by the light source and others. While the light 

20 source color is determined by the liquid crystal and 
other characteristics, it is confirmed by the present 
inventor hereof et al that color unevenness is not 
conspicuous if the variation of the standard color 
stays within the aforesaid range of Ab* even when 

25 it is varied due to the change in the light source 
color. 

Also, in order to prevent such a variation of 
color tone due to the elapsed time, it is possible to 
anticipate an effect by coloring the diffusion board, 

30 light guide, and the like in advance. 

Fig. 25 is a cross-sectional view showing a 
backlight source device (display board for display- 
ing finished products) used for the backlight source 
for display such as a bill board. As shown in Fig. 

35 25, this device irradiates the surface 23 having 
characters, figures, pictures, and other Informative 
contents from its rear side by a light source 1 and 
a reflection board 2. The surface 23 for displaying 
such contents is a representation displayed on a 

40 diffusion board 3. The display Is protected as a 
whole by an outer housing 6. In this case, too, the 
reflecting surface 2a of the reflection board 2 be- 
comes yellowish totally due to the ultraviolet rays 
from the light sources 1. and while in use, it will 

45 spoil the outer appearance. Therefore, as de- 
scribed earlier, the initial color of the reflection 
board is set on the blue side so as to improve the 
quality of display. 

Also, when a light guide is used with light 

50 sources being arranged on the four sides of the 
light guide, respectively, the relationship between 
the length of the light source and the length of one 
side of the light guide is a significant element 
which should be considered to obtain an even 

55 illumination. 

In other words, in a backlight device having a 
transparent light guide made of glass or plastic 
which Is substantially quadrangular when observed 
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from its front, which outputs the rays of light re- 
ceived from the side end of the aforesaid light 
guide after uniformalizing them through a reflection 
board and a diffusion board, there are provided the 
light sources are anranged on the four sides (side 
ends) of the aforesaid light guide to receive the 
rays of light from the four sides of the aforesaid 
light guide, and for the two opposing sides of the 
light sources, the length of the effective emission 
portion of the light sources is longer than the 
length of the effective emission surface of the 
surface light device while for the other two oppos- 
ing sides, the length of the effective emission por- 
tion of the light sources is shorter than the length 
of the effective emission surface of the surface 
lighting device. Hence, it is made possible to im- 
prove the evenness of the illumination. Here, the 
length of the effective emission surface means that 
the maximum width of the aforesaid effective emis- 
sion surface when observed from the effective 
emission portion sides of the respective light sour- 
ces. In a preferred embodiment, the effective emis- 
sion surface is a square having four sides in par- 
allel in the longitudinal direction of the effective 
emission portion of the light sources. In this case, 
aforesaid length of the effective emission surface is 
equal to the length of the side near its light source. 

Fig. 26 is a view schematically showing the 
structure of a surface lighting device for the ex- 
planation of the foregoing light source arrange- 
ments. This device is provided with a light source 
(fluorescent lamp) la having a lamp emission por- 
tion 11 which is longer than the effective emission 
surface 12 in the direction of the longer side of the 
effective emission surface 12. Also, it is provided 
with a light source (fluorescent lamp) lb having the 
lamp emission portion 11 which shorter than the 
effective emission surface 12 in the direction of the 
shorter side. Any other structures are the same as 
the prior art shown in Fig. 2 and Fig. 3. 

Fig. 28 is a graph showing the variations of 
luminance on the cross-sections taken along line F 
- F' In Fig. 27 and line B ■ B' in Fig. 2. Whereas 
the characteristics of the luminance are such that 
as indicated by the broken line in Fig. 28, it is high 
in the vicinity of light sources while it is low in the 
central portion on the cross-section taken along the 
line B - B' in the prior art, the characteristics of the 
luminance obtainable on the cross-section taken 
along the line F - F' are clearly even with a 
desirable efficiency as indicated by the solid line F 
without forcibly lowering the luminance by the light 
source lb in the vicinity of the light sources. 

Fig. 27 is a view showing the structure of a 
surface lighting device for the explanation of an- 
other example of the light source arrangement 
mentioned above. Contrary to the an'angement 
shown in Fig 26. this device is provided with a light 



source lb having the lamp emission portion 11 
longer than the effective emission surface 12 in the 
direction of the shorter side of the effective emis- 
sion surface 12. and a light source la having the 

5 lamp emission portion 1 1 shorter than the effective 
emission surface 12 in the direction of the shorter 
side. Any other structures are the same as in Fig. 
26. In this case, four light sources la and lb may 
be of an equal length, and it may be possible to 

10 couple the lamp lead portions 12 themselves on 
the common side. Also, using the light sources of 
the same length, the cost can be reduced then 
using light sources having two kinds of lengths. 
The arrangement relationship between the 

75 length of the light sources and that of the light 
guide represented in Fig. 26 and Fig. 27 is also 
applicable to the case where the divided light guide 
is adopted as shown in Fig. 14 and others as a 
matter of course. 

20 As described above in detail, according to the 
present invention, it is possible to obtain a surface 
lighting device having a highly efficient and even 
luminance at a lower cost whether it is large or thin 
by dividing the light guide and then bonding it to 

25 cause the incident luminous fluxes received from 
both ends to be diffused and emitted from the 
vicinity of the junctions between surfaces. 

Also, according to the present invention, it is 
possible to enhance the precisions of the inter- 

30 related mounting positions between the light sour- 
ces and the reflection board, lighting curtain, light 
guide, and diffusion board. As a result, the overall 
luminance unevenness due to the defective in- 
stallation can l>e prevented so as to perform even 

35 Illumination. Also, the breakage and deterioration of 
the lamp leads can be prevented for the improve- 
ment of the reliability of the finished product. Fur- 
ther, there is no need for the metal bases for. power 
supply at the both ends of the light sources. Thus. 

40 the device can be made compact to fabricate the 
display at a low cost. 

Moreover, according to the present invention, 
even when the yellowish appearance of the reflec- 
tion board advances due to the ultraviolet rays from 

45 the light sources, the period can be prolonged 
before such as appearance is recognized to reduce 
the effect of the yellowish appearance to eye-sight. 

In addition, it Is possible to improve the lu- 
minance efficiency by intensifying the luminance in 

50 the central portion of the emission surface which 
has hitherto been low so as to equalize the lu- 
minance for the emission portion as a whole. 

Also, when the light guide is divided, it be- 
comes possible to make optical designs for the 

55 configurations thereof In accordance with the size 
and usage of a backlight device by varying the 
number of divisions, the places of junctions be- 
tween surfaces or the shapes of junctions between 
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surfaces as well as the reflection factors, refraction 
factors, or transmittivities of the junctions between 
surfaces. 

Further, the present invention is capable of 
combining each of the above-mentioned embodi- 
ments or modifying each of them within the purport 
of the respective embodiments as a matter of 
course. 

A surface lighting device receiving incident 
rays through two opposing faces of a light guide 
from light source to emit the incident rays from a 
face different from the two faces. The light guide is 
divided into plural divisions which are jointed to- 
gether. 

Claims 

1. A surface lighting device receiving incident 
rays through two opposing faces of a light 
guide from light source to emit the incident 
rays from a face different from said two faces, 
wherein 

said light guide is divided into plural di- 
visions which are joined together. 

2. A surface lighting device according to Claim 1 , 
wherein 

said light source is a linear light source. 

3. A surface lighting device according to Claim 1 , 
wherein 

said light source is a linear light source, 
and said light guide is divided at a positions in 
parallel to said linear light source. 

4. A surface lighting device according to Claim 1 . 
wherein 

said light guide is divided at positions hav- 
ing equal distances or substantially equal dis- 
tances from said light source. 

5. A surface lighting device according to Claim 1 . 
wherein 

the junction of said light guide is made by 
adhesives, setting, or welding. 

6. A surface lighting device according to Claim 5, 
wherein 

said welding is a ultrasonic welding. 

7. A surface lighting device according to Claim 1 . 
wherein 

said light guide is divided in linear sym- 
metry. 

8. A surface lighting device according to Claim 1 . 
wherein 

said light guide is divided at positions in 



the central or substantially central portion of 
said light source and parallel or substantially 
parallel to said two opposing faces. 

5 9. A surface lighting device according to Claim 8. 
wherein 

said light guide is further divided at posi- 
tions having an equal distance or substantially 
equal distance from said positions where the 
70 light guide is divided. 

10. A surface lighting device according to Claim 1, 
wherein 

said light guide is divided into at least 
75 three portions. 

11. A surface lighting device according to Claim 
10, wherein 

the junctions between surfaces of said 
20 light guide are inclined to the surface to which 

the rays of light from the light guide are irradi- 
ated. 

12. A surface lighting device according to Claim 
25 11, wherein 

the angles of said inclination are 245' to 
90 * to the face opposite to said surface to be 
Irradiated. 

30 13. A surface lighting device according to Claim 4, 
wherein 

the junctions between surfaces of said 
light guide are inclined to the face to emit the 
rays of light from the light guide. 

35 

14. A surface lighting device according to Claim 
13, wherein 

the angles of said inclination are 245* to 
90* to the face opposite to said face of emis- 
40 sion. 

15. A surface lighting device according to Claim 1, 
wherein 

the thicknesses of said light guide are dif- 
45 ferent on said light source side and said posi- 
tions for its division. 

16. A surface lighting device according to Claim 
15, wherein 

50 the thickness of said light guide is thicker 

on said light source side than the thickness of 
said position for Its division. 

17. A surface lighting device according to Claim 1, 
55 wherein 

said light guide is divided by diagonal 
lines. 
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1& A surface lighting device according to Claim 1, 
wherein 

said light guide is configured to be quad- 
rangle for its light emission face. 

19. A surface lighting device according to Claim 
18, wherein 

light sources are arranged respectively for 
a set of opposing sides of said quadrangle. 

20. A surface lighting device according to Claim 1 , 
wherein 

said light guide is divided in point sym- 
metry. 

21. A surface lighting device according to Claim 1 , 
wherein 

said light guide Is made of glass or plastic 
material. 

22. A surface lighting device according to Claim 
21, wherein 

said plastic material is acrylic resin. 

23. A surface lighting device according to Claim 1. 
wherein 

said device has a reflection board oppos- 
ing to a surface opposite to said light emission 
face of said light guide. 

24. A surface lighting device according to Claim 1 , 
wherein 

said device has a diffusion board on said 
light emission face side of said light guide. 



26. A surface lighting device according to Claim 
25, wherein 

said diffusion reflection pattern is arranged 
in such a manner that the arrangement density 
on said incident tight side or in the position 
farther away from said position where the light 
guide is divided is higher than the arrangement 
density on the incident side of light from said 
light source or the position where said light 
guide is divided. 

27. A surface lighting device according to Claim 1, 
wherein 

said light source is installed by clip 
shaped members having spring capability. 



2a A surface lighting device according to Claim 

27, wherein 

said clip shaped members are arranged on 
a reflection board which reflects rays of light 
5 from said light source. 

29. A surface lighting device according to Claim 

28. wherein 

said reflection board is further provided 
10 with leads for supplying power to said light . 
source. 

30. A surface lighting device according to Claim 
23, wherein 

75 said reflection board and/or light guide is 

arranged to set the color of said reflection 
board and/or light guide against the standard 
color within a range of -2.0 to 0 at Ab" value in 
ClE1976L*a*b* chromatic space. 

20 

31. A surface lighting device according to Claim 
19, wherein 

of said light sources, the length of effective 
emission portions of the light sources is longer 
25 than the length of effective emission surface of 

the surface lighting device on the side where 
said light sources are an^anged for those ar- 
ranged on the two opposing side ends, and is 
shorter than the length of the effective emis- 
30 sion surface of the surface lighting device on 

the side where said light sources are arranged 
for those arranged on the other two opposing 
side ends. 

32. A surface lighting device according to Claim 
31, wherein 

the configuration of said effective emission 
surface is rectangular and the lengths of effec- 
tive emission portions of said tight sources are 
equal. 

33. A display having a surface lighting device ac- 
cording to Claim 1 and a display panel. 

45 34. A display according to Claim 33, wherein 

said display panel is a liquid crystal panel. 

35. A display according to Claim 33, wherein 

said light source is a linear light source. 

50 

36. A display according to Claim 33, wherein 

said light source is a linear light source, 
and said light guide is divided at positions in 
parallel to said linear light source. 

55 

37. A display according to Claim 33, wherein 

said light guide is divided at positions hav- 
ing equal distances or substantially equal dis- 



25. A surface lighting device according to Claim 1 . 
wherein 

a diffusion reflection pattern is provided on 
the face side opposite to the light emission 
face side of said light guide. 40 
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tances from said light source. 

38. A display according to Claim 33, wherein 

the junction of said light guide is made by 
adhesives. setting, or welding. 5 

39. A display according to Claim 38, wherein 

said welding is an utirasonic welding. 

40. A display according to Claim 33, wherein io 

said light guide is divided in linear sym- 
metry. 

41. A display according to Claim 33, wherein 

said light guide is divided at positions in 75 
the central or substantially central portion of 
said light source and parallel or substantially 
parallel to said two opposing faces. 

42. A display according to Claim 41 , wherein 20 

said light guide is further divided at posi- 
tions having an equal distance or substantially 
equal distance from said positions where the 
light guide is divided. 

25 

43. A display according to Claim 33, wherein 

said light guide is divided into at least 
three portions. 

44. A display according to Claim 43, wherein 30 

the junctions between surfaces of said 
light guide are inclined to the surface to which 
the rays of light from the light guide are irradi- 
ated. 

35 

45. A display according to Claim 44, wherein 

the angles of said inclination are 245* to 
90 * to the face opposite to said surface to be 
irradiated. 

40 

46. A display according to Claim 37, wherein 

the junctions between surfaces of said 
light guide are inclined to the face to emit the 
rays of light from the light guide. 

45 

47. A display according to Claim 46, wherein 

the angles of said inclination are 245' to 
90 * to the face opposite to said face of emis- 
sion. 

50 

48. A display according to Claim 33, wherein 

the thicknesses of said light guide are dif- 
ferent on the said light source side and said 
position for its division. 

55 

49. A display according to Claim 48, wherein 

the thickness of said light guide Is thicker 
on the said light source side than the thickness 



of said position for its division. 

50. A display according to Claim 33, wherein 

said light guide is divided by diagonal 
lines. 

51. A display according to Claim 33, wherein 

said light guide is configured to be quad- 
rangle for its light emission face. 

52. A display according to Claim 51 , wherein 

light sources are arranged respectively for 
a set of opposing sides of said quadrangle. 

53. A display according to Claim 33, wherein 

said light guide is divided In point sym- 
metry. 

54. A display according to Claim 33, wherein 

said light guide is made of glass or plastic 
material. 

55. A display according to Claim, 54, wherein 

said plastic material is acrylic resin. 

56. A display according to Claim 33, wherein 

said surface lighting device has a reflec- 
tion board opposing to a surface opposite to 
said light emission face of said light guide. 

57. A display according to Claim 33, wherein 

said surface lighting device has a diffusion 
board on said light emission face side of said 
light guide. 

58. A display according to Claim 33, wherein 

a diffusion reflection pattern is provided on 
the face side opposite to the light emission 
face side of said light guide. 

59. A display according to Claim 58, wherein 

said diffusion reflection pattern is arranged 
in such a manner that the arrangement density 
on said incident light side or in the position 
farther away from said position where the light 
guide Is divided is higher than the arrangement 
density on the incident side of light from said 
light source or the position where said light 
guide is divided. 

60. A display according to Claim 33, wherein 

said light source is installed by clip 
shaped members having spring capability. 

61. A display according to Claim 60, wherein 

said clip shaped members are arranged on 
a reflection board which reflects rays of light 
from said light source. 
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62. A display according to Claim 61 . wherein 

said reflection board is further provided 
with leads for supplying power to said light 
source. 

5 

63. A display according to Claim 56, wherein 

said reflection board and/or light guide is 
arranged to set the color of said reflection 
board and/or light guide against the standard 
color within a range of -2.0 to 0 at Ab* value in io 
CIE1976L*a"b* chromatic space. 

64. A display according to Claim 52. wherein 

of said light sources, the length of effective 
emission portions of the light sources is longer 75 
than the length of effective emission surface of 
the surface lighting device on the side where 
said light sources are arranged for those ar- 
ranged on the two opposing side ends, and is 
shorter than the length of the effective emis- 20 
sion surface of the surface lighting device on 
the side where said tight sources are arranged 
for those arranged on the other two opposing 
side ends. 

25 

65. A display according to Claim 64. wherein 

the configuration of said effective emission 
surface is rectangular and the lengths of effec- 
tive emission portions of said light sources are 
equal. 30 



35 
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FIG. 2 
PRIOR ART 
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PRIOR ART 
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FIG. 9 
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FIG. 10 

A : EXAMPLE OF THE PRESENT INVENTION 
(WITHOUT DIFFUSION REFLECTION 
PATTERN ) 

B : PRIOR ART EXAMPLE 

(WITHOUT DIFFUSION REFLECTION 
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FIG. 12A 



JUNCTION BETWEEN 
DIVIDED SURFACES 




FIG. 12B 

JUNCTION BETWEEN 
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FIG. 13 A 
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FIG. 13B 

JUNCTION BETWEEN 
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FIG. 18 




FIG. 21 
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FIG. 22 




FIG. 23 
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FIG. 25 
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FIG. 28 
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